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Tiivistelmä 
Maha-suolistokanavan tähystystä ja kudosnäytteiden histopatologista tutkimusta käytetään maha-
suolistokanavan sairauksien diagnostiikassa erityisesti taudin vakavuuden ja esiintymislaajuuden määrittämiseen. 
Limakalvossa näkyvien vaurioiden, kliinisten oireiden, histopatologisten löydösten ja hoidon välisen yhteyden 
määrittäminen on kuitenkin haastavaa. Tämä tutkielma tarjoaa ajantasaista tietoa koirien maha-suolistokanavan 
sairauksien diagnosoinnin laadusta Suomessa. 
Maha-suolistokanavan sairaudet ovat yleinen ongelma Yliopistolliseen Pieneläinsairaalaan tuotavilla potilailla. 
Joskus näiden potilaiden tutkiminen vaatii maha-suolistokanavan tähystystä ja histopatologista tutkimusta 
diagnoosin selvittämiseksi. Toistaiseksi koirapotilaiden maha-suolistokanavan tähystyksessä raportoitujen löydösten 
ja histopatologisten tulosten välistä tilastollista riippuvuutta ei ole tutkittu Suomessa. Tämän lisensiaatin tutkielman 
tavoitteena on selvittää limakalvomuutosten ja histologisten löydösten keskinäisen korrelaation vahvuus. Aineisto on 
kerätty Yliopistollisen Pieneläinsairaalan potilaista, joille on tehty ruuansulatuskanavan tähystystutkimus vuosien 
2007 ja 2010 välisenä aikana. Toimenpiteitä on tehty 271 kappaletta yhteensä 243 potilaalle.  
Yliopistollisessa Pieneläinsairaalassa ei ole käytössä yhtenäistä menetelmää tähystyksessä havaittujen löydösten 
raportoimiseksi. Tutkielmani toinen tavoite on osoittaa yhtenäisen raportointimenetelmän käytön hyödyt 
raportoinnin laadun parantamiseksi.  
Tutkielma on kuvaileva, takautuva tutkimus. Tutkimuksessa keskitytään pääasiassa mahalaukun, ohutsuolen ja 
paksusuolen löydöksiin. Saatuja tuloksia ei voida soveltaa suoraan koskemaan kaikkia Suomessa koirille tehtäviä 
ruuansulatuskanavan tähystyksiä ja histopatologisia tutkimuksia, sillä potilasmateriaalina on käytetty ainoastaan 
Yliopistollisen Pieneläinsairaalan potilaita.  
Tähystyksessä ja histologisessa tutkimuksessa havaittujen löydösten voimakkuuden välinen tilastollinen 
riippuvuus vaihteli suuresti. Mahalaukussa löydösten välinen korrelaatio oli 0,33 ja ohutsuolessa 0,31. Paksusuolessa 
korrelaatio oli voimakkaampi: 0,72. Kaikki arvot ovat tilastollisesti merkitseviä >99 % luottamustasolla. Samanlaisia 
tuloksia on saatu myös muualla, sillä useissa tutkimuksissa on epäonnistuttu määrittelemään yhteys histologisesti 
havaittujen vaurioiden ja koiran suolistossa näkyvien muutosten, oireiden vakavuuden tai hoitovasteen välillä. 
Tähystyksistä kirjoitetuissa toimenpidekertomuksissa ohutsuolen löydöksistä 13,1 %, mahalaukun löydöksistä 
16,3 % ja paksusuolen löydöksistä 18,8 % oli sellaisia, että niiden arvioiminen jälkikäteen oli mahdotonta. Yhtenäisen 
raportointimenetelmän käyttö koirien ruuansulatuskanavan tähystyslöydösten arvioimisessa olisi mitä 
todennäköisimmin pienentänyt epäselvien löydösten määrää. 
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Abstract 
Gastrointestinal endoscopy and histopathology are commonly used to define the distribution and severity of 
gastrointestinal diseases in dogs. However, showing the correlation between mucosal lesion type and severity, 
clinical signs, histological findings and response to therapy is challenging. This thesis fills a gap in the existing 
literature by giving up-to-date information about the quality of diagnosing canine gastrointestinal diseases in 
Finland. 
Diseases of the gastrointestinal (GI) tract are a common problem for canine patients. Diagnosing gastrointestinal 
diseases sometimes require gastrointestinal endoscopy and histopathology. So far the correlation between mucosal 
findings of the canine GI tract and histologically defined lesions has not been studied in Finland. The aim of this 
thesis is to find out the correlation between endoscopic and histologic findings. The data consists of Small Animal 
Hospital patients who have had a gastrointestinal endoscopy procedure performed between 2007 and 2010. There 
were 271 endoscopic procedures performed for 243 different patients during the time frame.  
There is no uniform reporting method for endoscopic findings in use in Small Animal Hospital. Therefore the 
second target for this thesis was to point out the benefits of a standardized endoscopic reporting in order to 
improve the quality of the documentation.  
This licentiate thesis is a descriptive, retrospective study. It focuses mainly on the findings from stomach, 
duodenum and colon. Upper parts of the gastrointestinal tract were left out from the scope of the thesis. The 
obtained results are not representative for all dogs facing the endoscopic procedure and histological examination in 
Finland, as the materials of this thesis consists fully of the patients of Small Animal Hospital. 
There was a poor correlation between the endoscopic and histological findings in the stomach and duodenum, 
0.33 and 0.31, respectively. Results from the colon were more rewarding, the correlation being 0.72. In all cases the 
results were statistically significant at 1% level. These results are similar with those obtained in other studies, as 
many have failed to reveal any significant association between histologically defined lesions of the canine intestine 
and severity of clinical signs, response to treatment or outcome. 
13.1% of the descriptions of duodenal macroscopic observations were too ambiguous or unclear for 
retrospective evaluation. For stomach and colon these figures were 16.3% and 18.8%, respectively.  The usage of a 
standardized documentation system for endoscopic findings would most probably have improved the quality of the 
reporting and hence decreased the share of inconclusive observations. 
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1 INTRODUCTION 
1.1 Background and motivation for the thesis 
Gastrointestinal endoscopy and histopathology are commonly used to define the 
distribution and severity of gastrointestinal disease in dogs. Attempts to associate 
lesion type and severity to clinical signs and response to therapy have been less 
thankful. Most studies have failed to reveal any significant association between 
histologically defined lesions of the canine intestine and severity of clinical signs, 
response to treatment or outcome. (Craven et al. 2004, Allenspach et al. 2007, 
McCann et al. 2007, Schreiner et al. 2008)  
Intestinal biopsy is an important and prominent diagnostic tool, but it is lacking the 
consistency in results obtained by different pathologists examining the same tissue 
specimens. Investigators and clinicians are able to compare their cases with published 
results only if such consistency is established. One can only hope for a strong 
correlation between the pathologic description of the tissue and the clinical state of 
the animal. At the moment it is not obvious that one could anticipate receiving a 
histologic description of normal or near normal when tissues from an animal without 
clinically important disease are examined. Plenty of tissue specimens are taken to 
define a known disease process while many other biopsies are performed to 
determine whether a disease exists in a particular tissue. (Willard et al. 2002) 
The motivation behind this thesis was to survey the quality of diagnosing 
gastrointestinal diseases in dogs in Finland. This was done by determining the 
correlation between the severity of macroscopical and microscopical findings from the 
canine gastrointestinal (GI) tract. For endoscopic procedures there is no uniform 
reporting method in use in Small Animal Hospital. One aim for this thesis was to find 
out if using such collective reporting method would be beneficial. 
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1.2 Research gap 
So far the correlation between histologically defined lesions and clinical findings in the 
canine gastrointestinal tract has not been studied in Finland. However, there have 
been remarkably many patients in the Small Animal Hospital encountering 
gastrointestinal endoscopic procedures and resulting histological examination of tissue 
specimens in the past years. This thesis fills a gap in the existing literature by giving up-
to-date information about the quality of diagnosing canine gastrointestinal diseases in 
Finland.  
1.3 Scope and limitations of the thesis 
This licentiate thesis is a descriptive, retrospective study. Therefore I depended on the 
old data produced by numerous people studying and working in the Small Animal 
Hospital during the years 2007-2010. Often the data was inconclusive or defective and 
could not be used, possibly due to the differing expertise and different working 
methods of the personnel. The most significant reason for limited usability of the data 
was a lack of consistent model for evaluating and reporting clinical, macroscopic 
findings whilst performing endoscopic procedures. 
This thesis focuses mainly on the findings made in the stomach, duodenum and colon. 
Upper parts of the gastrointestinal tract were left out from the scope of the thesis. 
The results obtained are not representative of all dogs facing the endoscopic 
procedure and histological examination in Finland as the sample consists fully of the 
patients of the Small Animal Hospital. 
1.4 The most relevant findings 
There was a poor correlation between the severity of endoscopic and histological 
findings in the stomach and duodenum, 0.33 and 0.31, respectively. Results from the 
colon were more rewarding, the correlation being 0.72. In all cases the results were 
statistically significant at 1% level. 
A rather big per cent of the descriptions made from the endoscopic procedures were 
too inconclusive to evaluate. 13.1% of the descriptions of duodenal macroscopic 
observations were too ambiguous or unclear for grading. From the findings of the 
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stomach and colon these figures were 16.3% and 18.8%, respectively. These per cents 
would very probably have been lower if the personnel had been using a uniform 
reporting form for evaluating the macroscopic findings. 
1.5 Structure of the thesis 
The thesis is structured as follows: Chapter two is the literature review that gives an 
introduction to one common canine enteropathy; inflammatory bowel disease (IBD). 
There are multiple ways for diagnosing canine enteropathies and many of those are 
used simultaneously in order to reach the diagnosis of canine inflammatory bowel 
disease. Often the diagnosis is made using an endoscope and then evaluating the 
tissue specimens histologically. The research part of this thesis deals with diagnosing 
canine enteropathies with these two methods. 
The third chapter presents the research frame with a section of materials and 
methods. The actual results are presented in the fourth chapter. The fifth chapter 
includes the discussion, which focuses on the problems encountered when diagnosing 
canine enteropathies with endoscopic procedure and histological examination. It also 
gives an explanation for the difficulties in grading verbal expressions into numerical 
values corresponding with the severity of the findings, as encountered while doing the 
research.  
In the end of this thesis there are of acknowledgements, references and appendices 
(chapters 6, 7 and 8). 
 
  
 4 
 
2 LITERATURE REVIEW 
2.1 Introduction 
This section reviews academic literature of diagnosing canine enteropathies, more 
specifically canine inflammatory bowel disease (IBD). There have been multiple 
recommendations presented in recent years for making the diagnosis and following up 
the recovery of IBD patients. This disease complex has been taken as an example 
because both endoscopy and histological examinations are needed for the final 
diagnosis of IBD. 
2.2 Inflammatory bowel disease in dogs 
Inflammatory bowel disease is an umbrella term describing a group of gastrointestinal 
diseases (Hall, German 2005). These diseases present with chronic (>3 weeks) 
persistent or recurrent clinical GI-signs (Washabau et al. 2010). In the histological 
analysis, an intestinal inflammation is evident.  IBD may represent one or more forms 
of chronic enteropathy that are distinguished from food-responsive and antibiotic- or 
parasite-associated causes by their therapeutic responsiveness to immunosuppressive 
agents but not to dietary, antihelmintic or antibiotic therapy alone. (Jergens 1999, 
Washabau et al. 2010) Although the naming suggests otherwise, canine and human 
IBD are not similar conditions (Hall, German 2005). 
2.2.1 Etiology 
In dogs there are multiple reasons for chronic small bowel inflammation, some of 
those having known cause and pathogenesis. There are also several theories 
concerning the etiopathogenesis of IBD including disruption of the mucosal barrier, 
dysregulation of the immune system, disturbances in the intestinal microflora and 
genetic factors. (Hall, German 2005) Aggressive host immune responses directed 
against the bacteria or their products are believed to play an important role in the 
pathogenesis of chronic mucosal inflammation (Chichkowski, Hale 2008).  
The idea of impaired immunoregulation behind IBD is supported by observations of 
increased numbers of immunoglobulin-secreting plasma cells and T cells in inflated 
intestines, upregulated mucosal or luminal expression of nitric oxide metabolites and 
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altered serum concentrations of acute phase proteins, such as C-reactive protein (CRP) 
in patients having IBD (Jergens et al. 1996, Gunawardana et al. 1997, Stonehewer et al. 
1998, Jergens 1999, Jergens et al. 1999, German, Hall & Day 2001, Jergens et al. 2003a, 
Waly et al. 2004, McCann et al. 2007).  
Peters et al. (2005) have studied mucosal cytokine mRNA expression in dogs with and 
without chronic diarrhea, but they found no significant differences between the 
groups. Results are in conflict with previously published data, which have suggested 
increased activity of some cytokines in the duodenal mucosa of patients having chronic 
diarrhea (German et al. 2000). In addition Peters et al. (2005) found no differences in 
cytokine mRNA expression among different breeds or between biopsies with different 
lamina propria cell infiltrates and histologic severity grades. Yet another study has 
failed to fulfill their hypothesis of identifying the potential role of T-cell subsets specific 
cytokines in the pathogenesis of canine IBD. The writers reported no clear Th1/Th17 
cytokine pattern found in canine IBD at the level of gene expression in the duodenal 
samples. Furthermore, they did not find evidence of up-regulation of IL-10 and TGFβ 
mRNA in diseased duodenal tissue. (Schmitz et al. 2012) 
Despite of the numerous theories, the cause of idiopathic IBD is not known (Hall, 
German 2005). Several genetic predispositions are admitted in the following breeds: 
Siamese cat, German Shepherd Dog, Basenji, soft-coated Wheaten Terrier and Shar Pei 
(Jergens et al. 1992, Jergens 1999, German et al. 2000). 
2.2.2 Differentiation of IBD subtypes 
The differentiation between different types of IBDs is made by nomenclature, naming 
the predominant cell type present. In dogs the lymphocytic-plasmacytic enteritis is the 
most common type of IBD, on contrary to eosinophilic and granulomatous enteritis. 
Neutrophilic infiltration is uncommon in dogs. (Hall, German 2005) 
2.2.3 Making the diagnosis 
Diagnosing idiopathic IBD is complicated. Clinically the disease presents with chronic 
vomiting and diarrhea, those being the main signs of plenty of disease processes. 
Other signs include for example hematemesis, thickened bowel loops, hematochezia, 
mucus in the stools, tenesmus, abdominal discomfort, excessive borborygmi and 
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flatus, weight loss, altered appetite and hypoproteinemia. As the histopathologic 
interpretation is difficult and the clinical signs are very common, IBD is therefore often 
overdiagnosed. The signs correlate with the region of the GI tract affected, as the 
inflammatory process can appear anywhere from the stomach to the colon. Systemic 
consequences are not unknown. (Hall, German 2005) 
According to Jergens et al. (1992) the dominant mucosal lesions in IBD patients are 
increased granularity and friability, in addition to mucosal erosions. Mucosal ulcers are 
not common in canine IBD (Jergens et al. 1992). 
2.3 Measures of disease activity in canine IBD 
There are several ways developed for assessing the disease activity by numerous and 
verbal factors (Jergens 2004). The most well known system of clinical scoring indices is 
the canine IBD activity index (CIBDAI) (Jergens et al. 2003a). Other methods include 
using a canine chronic enteropathy clinical activity index (Allenspach et al. 2007) or 
fecal consistency score (Kilpinen et al. 2011), assessing the severity of endoscopic 
findings (García-Sancho et al. 2007), using histological grading scheme (Jacobs et al. 
1990, Roth et al. 1990, Jergens et al. 1992, Yamasaki, Suematsu & Takahashi 1996) and 
evaluating immunological and inflammatory mediators (Jergens et al. 1996, 
Stonehewer et al. 1998, Elwood, Garden 1999, Jergens et al. 1999, German, Hall & Day 
2001, Jergens et al. 2001, Locher et al. 2001). 
2.3.1 Canine inflammatory bowel disease activity index 
Canine inflammatory bowel disease activity index (CIBDAI) is a clinical scoring system, 
which reflects quantifiable and repeatable measures of disease activity in dogs 
(Jergens et al. 2000, Jergens et al. 2003a). A simple, user-friendly system was 
developed for measuring the initial IBD severity and to simplify monitoring the healing 
process. Canine IBD activity index applies the presence and frequency of six 
gastrointestinal signs as a reflection of mucosal inflammation. The clinical application 
has been proven to correlate with objective laboratory and histologic indices of 
intestinal inflammation, and is therefore reliable method for assessing the severity of 
IBD in a patient. However, CIBDAI has been described with short-term follow up, but 
no information about long-term outcome is available. (Jergens et al. 2003a) 
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The basis of the CIBDAI is the following: Six prominent gastrointestinal signs are scored 
from 0 to 3 according to their magnitude of their alteration from normal in a given 
patient case. The variables are attitude/activity, appetite, vomiting, stool consistency, 
stool frequency and weight loss. The scores are summed, giving a total CIBDAI-score 
and classifying the disease as clinically insignificant, mild, moderate or severe. The 
canine IBD activity index has been reported to correlate with both the severity of 
histological lesions and the serum CRP concentration. (Jergens et al. 2003a) However, 
another study questions this claim, as in their research serum CRP concentration did 
not correlate with CIBDAI, endoscopic, or histologic scoring, or outcome (Allenspach et 
al. 2007). 
2.3.2 Canine chronic enteropathy clinical activity index 
Canine chronic enteropathy clinical activity index (CCECAI) is a clinical scoring system 
resembling CIBDAI. CCECAI measures the same six gastrointestinal signs the same way 
as canine IBD activity index does, but includes three quantifiable elements more. By 
adding the value of serum albumin level, evaluation of ascites and peripheral edema 
and assessing the level of pruritus, CCECAI has also predictive value for long-term 
outcome. The variables are scored from 0 to 3 according to their alteration from 
normal values. CCECAI is especially a strong predictor of a negative outcome. 
(Allenspach et al. 2007)  
In the same research Allenspach et al. (2007) stated that measuring blood cobalamin 
or doing an endoscopic procedure does not add any additional benefit regarding 
predictive ability to the canine chronic enteropathy clinical activity index. CCECAI score 
may be valuable for all dogs with chronic intestinal disease after exclusion of 
endoparasites and enteropathogens (Allenspach et al. 2007). 
2.3.3 Fecal consistency score 
Fecal consistency score is a method for assessing the consistence and appearance of 
feces, and it has been used in several studies as a straightforward follow-up technique. 
The method has a 9-point scale from 1 to 5 with half-point increments. Grade 1 feces 
are hard and crumbly whereas grade 5 implies watery diarrhea. Grade 4 feces are of 
poor quality; moist, poorly formed with a consistency of putty or porridge. Grade 3 
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feces are of good quality but still slightly moist. Grades 2 and 2.5 are ideal, as the feces 
can easily be picked up and they leave no mark on the surface. (Westermarck et al. 
2005, Westermarck, Frias & Skrzypczak 2005, Kilpinen et al. 2011) 
2.3.4 Endoscopy 
García-Sancho et al. (2007) have developed a numeric index for evaluating the 
endoscopic appearance of stomach and duodenum. The basis of the method is the 
following: Various macroscopic gastric (i.e., fundus, body, and pyloric antrum) 
variables are evaluated and scored: (1) presence of bile (0 = absence, 1 = presence), (2) 
gastric folds (0 =normal, 1 = thickened), (3) increased granularity (0–3, depending on 
the degree of alteration), (4) mucosal erythema (0–3), and (5) erosions or ulcers (0–3). 
The sum of the points represent a total macroscopic endoscopic gastric lesion score, 
which is used to establish 4 degrees of alteration: no alteration or normal gastric 
appearance (0 points), mild (1–3, up to 25% of the maximum score), moderate (4–6, 
between 25 and 50% of the maximum score), and severe (7–11, >50% of the maximum 
score). 
In the duodenum special attention is paid to the proximal descending duodenum and 
the scoring is made the following way: (1) intestinal lumen (0 = normal, 1 = narrowed 
due to lack of elasticity), (2) mucosal erythema (0–3, depending on the degree of 
alteration), (3) mucosal granularity (0–3), (4) irregular mucosa (0–3), (5) friable mucosa 
(0–3), and (6) erosions or ulcers (0–3). A total score is counted from the sum of the 
scores of each variable. The macroscopic endoscopic duodenal lesion is classified as no 
alteration or normal duodenal appearance (0 points), mild (1–4, up to 25% of the 
maximum score), moderate (5–8, between 25 and 50% of the maximum score), and 
severe (9–16, >50% of the maximum score). (García-Sancho et al. 2007) 
Allenspach et al. (2007) have also proposed a method for evaluating macroscopical 
findings in duodenum and colon. The scores are given as follows: normal mucosa = 0; 
slightly friable mucosa and increased erythema = 1; friable mucosa with white 
speckling on the surface = 2; very friable mucosa, bleeds easily, with visible ulcers or 
cobble-stone appearance, difficulty in insufflating the bowel endoscopically = 3. In this 
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thesis the evaluation of gastrointestinal findings has been made with a modified 
version of this method. 
In 2010 The World Small Animal Veterinary Association (WSAVA) International 
Gastrointestinal Standardization Group published endoscopic and biopsy guidelines for 
the evaluation of gastrointestinal inflammation in companion animals. The statement 
includes detailed documenting instructions and ready-made forms for upper and lower 
gastrointestinal endoscopy procedures. (Washabau et al. 2010) 
2.3.5 Histology 
There are several histological grading schemes presented for evaluation of endoscopic 
biopsy findings. A few of those are based on semiquantitative or quantitative 
evaluation of lamina proprial cellularity (Jacobs et al. 1990, Yamasaki, Suematsu & 
Takahashi 1996, Schreiner et al. 2008). Others rely on evaluating the stage of mucosal 
inflammation, including increased epithelial lymphocytes, altered mucosal structure 
and changes in the surface epithelia (Roth et al. 1990, Jergens et al. 1992, Wilcock 
1992, Jergens, Moore 1999). In addition to these, a grading system based on the 
extent of architectural disruption and mucosal epithelial changes has been reported 
(Jergens et al. 1992, Jergens 1999, Jergens, Moore 1999, German, Hall & Day 2001). In 
2008 WSAVA Gastrointestinal Standardization Group proposed histolopathological 
standards for the diagnosis of gastrointestinal inflammation in endoscopic biopsy 
samples. This has been the first attempt to unify the histopathological diagnosing and 
the characterization of inflammatory and associated morphological abnormalities of 
the stomach, intestine and colon of dogs and cats. (Day et al. 2008) In 2010 the 
WSAWA Gastrointestinal Standardization Group proposed new histopathological 
guidelines for evaluating the gastrointestinal inflammation in dogs (Washabau et al. 
2010).  
2.3.6 Immunological and inflammatory mediators 
Immunological and inflammatory mediators have been under research for predicting 
the degree of canine IBD. Immune-cell alterations have been proven to be suggestive 
of proinflammatory changes in the mucosa in other gastrointestinal diseases than IBD. 
Recent advances in immunohistochemical techniques have showed imbalances in 
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mucosal immune cells also in the patients having IBD. (Jergens et al. 1996, Stonehewer 
et al. 1998, Elwood, Garden 1999, Jergens et al. 1999, German, Hall & Day 2001, 
Jergens et al. 2001, Locher et al. 2001) 
Several methods for measuring IBD activity based on the nitric oxide production and 
altered mucosal cytokine messenger ribonucleic acid (RNA) expression have been 
introduced (Gunawardana et al. 1997, Jergens et al. 1998, German et al. 2000, 
Fugiwara et al. 2002, Ridyard et al. 2002, Jergens et al. 2003b). In addition there is a 
proven association between serum CRP concentration and the numerical CIBDAI 
(Jergens et al. 2003a). Perinuclear antineutrophil cytoplasmic antibodies may be used 
as a serological marker of canine IBD in the future. These antibodies have a good 
positive predicting value when differentiating human IBD from other causes of chronic 
diarrhea. (Allenspach et al. 2003) From these immunological and inflammatory 
mediators only a few have been shown to correlate with the severity of the clinical 
disease activity (Jergens 2004). 
2.4 Source of errors when measuring the disease activity 
There are several problems when assessing the reliability of the systems used for 
measuring the disease activity (Jergens 2004). First of all, the severity of clinical signs is 
subjective and relies on the owner´s capability to assess the condition of their pet.  
Above that, the clinical condition may be influenced by the presence of active 
intestinal inflammation as well as secondary consequences (anemia, vitamin 
deficiencies), that participate to the versatile signs of gastrointestinal disease. (Jergens 
et al. 2003a) In addition the diagnosis of IBD is based on poorly standardized histologic 
grading criteria (Jergens 2004). Finally the evaluation of immune cell population and 
selecting inflammatory mediators is technically problematic and impractical for 
everyday use. IBD is highly individualistic disease, which makes assessment and 
comparison among patients difficult. (Jergens et al. 2003a) 
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3 MATERIALS AND METHODS 
3.1 Materials 
All patients, whose information has been used for this thesis, have been patients in 
Small Animal Hospital in Helsinki. The hospital is part of the University of Helsinki 
Veterinary Teaching Hospital. Case records were collected from Provet Yes, which is 
the veterinary practice management software used in the Veterinary Teaching 
Hospital. Patients were found by searching all the canine patients going through an 
endoscopic procedure between years 2007 and 2010. The following search words were 
used: esophagoscopy, gastroduodenoscopy and colonoscopy. Microsoft Office Excel 
(further Excel) and PASW statistics were used for statistical analyzing.  
The following data was collected from Provet Yes: owner of the patient, patient´s 
name and sex, date of the birth, date of the operation, breed of a dog, symptoms the 
patient had been suffering from prior to the operation, duration of the symptoms, 
endoscopic procedure performed, localization of the problem in the GI tract, endo-
scopic and histologic diagnosis. Additional information was also gathered if it 
significantly influenced the case. The ages of the patients were counted in Excel using 
the date of a birth and the date of the operation 
271 gastrointestinal endoscopic procedures were performed between years 2007 and 
2010 for 243 different patients. Esophagoscopies, where the endoscopist had ended 
up examining also the stomach, and gastroduodenoscopies, where the endoscopist did 
not enter the duodenum, were both listed as gastroscopies. If gastroduodenoscopy 
and colonoscopy had both been performed during one visit, those were marked as one 
endoscopic procedure. If endoscopic procedures had been performed in different 
appointments to the same patient, each procedure was counted as their own. Six 
patients were excluded from the study. Five of them were clinically healthy dogs 
entering another study and one dog had had endoscopic retrograde cholangiography 
for sphincterotomy of the major duodenal papilla performed instead of an actual 
gastrointestinal endoscopy. 
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The distribution of different variations of breeds was simplified. In consequence of that 
the breed Collie includes both short- and long-haired Collies, but Bearded Collies and 
Border Collies are both represented in their own group. If the breed comes in a variety 
of sizes, all the different sizes are in their own groups. This applies for example to the 
Schnauzers and Poodles. Dachshunds are separated to three different groups due to 
the size: standard, miniature and rabbit. Dachshunds were not separated for the 
varieties of their fur. Therefore for example the wire-haired, short-haired (also known 
as smooth-haired) and long-haired Miniature Dachshund are all in the same group. 
When it comes to the Belgian Shepherd, all the coat variations 
(Groenendael, Laekenois, Tervuren and Malinois) are put under one breed concept. 
The duration of the symptoms differed from less than a day to approximately 8.5 
years. Because the duration of the symptoms was not unequivocal in the patient data, 
more detailed information about that subject cannot be provided in this thesis. All the 
271 cases were divided to two groups based on the duration of the symptoms. In the 
first group symptoms were acute, duration of the disease being less than three weeks 
(61 cases, 22.5% of all). In the second group, the symptoms had lasted more than 
three weeks and the patients were having a chronic disease (210 cases, 77.5%). 
The main interest in this thesis was in the endoscopic and histologic results, which is 
the reason for not analyzing the symptoms the patients had been having. The point 
was also to concentrate only to chronic diseases, why patients having an acute disease 
were dropped off from further analyzing. In addition to patients belonging to the 
group one based on the duration of the symptoms, also cases, which had had only an 
esophagoscopy performed, were excluded. After exclusion there were 191 endoscopic 
procedures left. 
3.2 Methods 
The main interest in this thesis lay on researching the correlation between the severity 
of endoscopic and histological findings. Therefore both endoscopic and histological 
findings had to be transformed from verbal to numerical form in order to be able to 
compare the findings. The GI tract was divided into four different regions (esophagus, 
stomach, duodenum and colon) and the findings from each region were graded 
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separately. The basis of the grading of endoscopic and histological findings is 
presented in Table 1. If there were multiple changes reported in a certain part of the 
GI tract, the grading was made according to the most severe change.  
Table 1 Basis of grading descriptive information about endoscopic and histological findings into 
numerical form. 
 
In Small Animal Hospital there is no uniform reporting system for evaluating the 
findings of endoscopy. In the patient data used in this thesis, the endoscopist had 
written a free-form procedure description for each patient. There had been multiple 
veterinarians performing the procedures during the years 2007-2010.  
Endoscopy findings could not be graded using the simple system presented in Table 1. 
A more complex method had to be created having the basis of grading in mind. The 
grading was based on a modified grading system proposed by Allenspach et al. (2007). 
The detailed report of this grading method can be seen in Appendix 1. The general 
assessment of endoscopic findings was made according to the most severe change 
reported by the endoscopist. In case of multiple changes in a specific area of the GI 
tract, the most severe finding has been used for statistical grading. The grading of 
endoscopic findings for statistical analysis was blinded to the histologic findings. 
All the histopathological biopsies obtained from the patients had been evaluated in the 
Unit of Pathology and Parasitology, Faculty of Veterinary Medicine, University of 
Helsinki. There had been multiple pathologists evaluating the histopathological 
biopsies and the responses had been reported using a certain type of form proposed 
by Day et al. (2008). (Syrjä 2012) The statement does not concern evaluating 
esophageal tissue samples (Day et al. 2008). The responses from the examined tissue 
samples nearly always contained a description of the degree of the change, as 
proposed by Day et al. (2008). In the Unit of Pathology and Parasitology the method 
for assessing esophageal samples concerns evaluating the epithelium, lamina propria, 
0 No data available or inconclusive reporting
1 Normal
2 Mild changes
3 Moderate changes
4 Severe changes
5 Neoplasia
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glands, leucocytes and fibrosis. The stage of possible inflammation is evaluated mild, 
moderate or marked and the main cell type present is reported. Before year 2008 the 
exact method for evaluating histopathological biopsies is unclear. (Syrjä 2012) 
There were few cases when the histological description could not be graded. In two 
patients the result of histology could not be found and in eight cases the descriptions 
were completely too inconclusive to grade. There were also some cases in the data 
where some part of the description has been impossible and some part possible to 
grade. In these cases the grading was done whenever it was possible. The exact 
amount of inconclusive histological descriptions is not known. If the patient had gone 
through laparoscopy or laparotomy (4 patients) or a surgery (one patient), and the 
biopsies were taken in pursuance of those procedures, a histological result was 
excluded. 
In some patients histological results were reported as mild-moderate or moderate-
severe. For simplifying the data the mild-moderate changes have been graded as mild. 
In esophagus none of the changes were reported such way, whereas in stomach there 
were two. In duodenum and colon there were five and one cases, respectively. If the 
change was reported as moderate-severe, findings were graded as moderate. The 
amount of those cases in the data were none in the esophagus, two in stomach, four in 
duodenum and one in colon. 
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4 RESULTS 
4.1 Description of the data 
There were 271 gastrointestinal endoscopic procedures performed during the time 
frame for 243 different patients. Most of the endoscopic procedures were 
gastroduodenoscopies (176 procedures, 64.9% of all the procedures). In addition there 
were 42 esophagoscopies (15.5%), 20 colonoscopies (7.4%), 19 gastroscopies (7.0%) 
and 14 cases of which gastroduodenoscopy and colonoscopy had been performed at 
the same appointment (5.2%). 
After excluding the patients having an acute gastrointestinal disease or/and they had 
had an esophagoscopy performed, there were 191 endoscopic procedures left for the 
analysis. Those procedures had been done to 177 different patients. Endoscopic 
procedures constituted of gastroduodenoscopies (147 cases, 77% of all procedures), 
colonoscopies (19; 9.9%), gastroduodenoscopies and colonoscopies performed at the 
same appointment (13; 6.8%) and gastroskopies (12; 6.3%). Further analyzing deals 
only with the data remaining after exclusion. 
The basic information about the patients is presented more detailed in Table 2. Table 3 
shows the distribution of the most common breeds.  
 
Table 2 Statistics presenting the basic information about the patients. Full sample refers to all the cases 
that have had an endoscopic procedure performed during the time frame. In the final sample the 
patients having acute gastrointestinal diseases or/and going through an esophagoscopy have been 
excluded from the full sample size. 
 
 
 
 
 
Number of 
Procedures
Number of 
Patients
Number of 
females
Number of 
males
Age, 
mean
Age, 
median
Age, sample 
range
Amount of 
breeds
Full sample 
statistics
271 243
115   
(47.3%)
128   
(52.7%)
4.88 4.1 [0.14-13.62] 98
Final sample 
statistics
191 177
80     
(45.2%)
97      
(54.8%)
4.85 4.2 [0.5-13.62] 83
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Table 3 The most common breeds presented in the data in absolute number and as percentage of all 
individuals in full sample size and final sample size. 
 
 
Table 4 provides statistic information about the endoscopic and histologic findings of 
the patients in different regions of the GI tract. When it comes to histological findings, 
only the analyzable sample size is presented and the share of inconclusive 
observations is therefore unknown. The mean value allows the comparison between 
the severity of endoscopic and histologic findings. 
 
Table 4 Statistic information about the endoscopic and histologic findings of the canine GI tract. Total 
sample size presents the number of the cases when a certain part of a gastrointestinal tract was 
accessed and tissue biopsy taken during the endoscopic procedure. Analyzable sample size includes the 
cases when the finding(s) from a certain part of a GI tract have been possible to grade. Share of 
inconclusive observations shows the percentage of observations that have been impossible to grade 
retrospectively. Mean, median and standard deviation are calculated by using grades that observations 
have received (minimum value being 1 and maximum 5). 
 
 
  
Collie
German 
Shepherd 
Mixed-
breed
Golden 
Retriever
Full sample, 
abs. 
17 15 15 14
Full sample, 
%
7.0% 6.2% 6.2% 5.8%
Final sample, 
abs. 
16 10 12 10
Final sample, 
%
9.0% 5.6% 6.8% 5.6%
Total 
Sample 
Size
Analyzable 
Sample 
Size
Share of 
inconclusive 
observations Mean Median St.dev Min Max
Endoscopic findings
Stomach 172 144 16.3 % 1.97 2 1.18 1 5
Duodenum 160 139 13.1 % 1.93 2 1.04 1 5
Colon 32 26 18.8 % 2.73 3 1.64 1 5
Histologic findings
Stomach - 140 - 2.32 2 1.14 1 5
Duodenum - 139 - 2.37 2 0.76 1 5
Colon - 27 - 2.67 2 1.18 1 5
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In 36 endoscopic procedures there was some sort of functional abnormality reported. 
The most common problem observed was lower esophageal sphincter incompetence, 
existing as an only change in 9 cases (25% of all functional changes). In 7 cases (19.4%) 
there was more than one functional abnormality in the GI tract. Less common were 
hiatal hernias, biliary reflux and changes in normal organ position, all presenting as an 
only functional change in 5 cases (13.9%). Also mentioned in the patient data were 
delayed outflow from the stomach (2 cases, 5.6%), increased or reduced peristalsis (2, 
5.6%) and megaesophagus (1, 2.8%). Gastric reflux was reported in two procedure 
descriptions, but it never existed as an only functional change and it is thus far counted 
in a group of multiple functional abnormalities. 
4.2 Correlation analysis  
The correlation measures the strength of the relations between variables. In this thesis 
these variables were the endoscopic and histologic findings in different parts of the GI 
tract. Correlation is expressed by a correlation coefficient that ranges from −1 (never 
occur together), through 0 (absolutely independent), to 1 (always occur together). 
(Gustafsson 2011) 
The correlation analysis can only be done when each value has a counterpart. If the 
data from the endoscopic procedure was too inconclusive to evaluate, the case had to 
be left out from the correlation analysis even though the biopsy had been taken. There 
were also some cases where the histologic description was unclear although the 
endoscopic procedure description would have been possible to evaluate and grade. 
For the correlation analysis there were 119 observations from the stomach, 120 from 
the duodenum and 24 from the colon. 
The results of correlation analysis, p-values and R2 values can be seen in Table 5. The 
correlation is poor, but positive, between the severity of endoscopic and histologic 
findings from stomach and duodenum. Between the findings from colon the 
correlation is relatively strong. Results presented in Table 5 are statistically significant 
at 1% level when measured with one-sided student´s t-test. 
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Table 5 Correlation analysis showing the correlations between the severity of endoscopic and histologic 
findings in the canine GI tract, p-values and R
2
 values. 
 
 
  
p -values R 2
Stomach Duodenum Colon
Stomach 0.33 2.88E-04 0.11
Duodenum 0.31 5.26E-04 0.10
Colon 0.72 6.49E-05 0.52
En
d
o
sc
o
p
ic
 
fi
n
d
in
gs
Histologic findings
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5 DISCUSSION 
5.1 Diagnosing IBD and other gastrointestinal diseases 
5.1.1 Introduction 
The clinical signs and physical findings may suggest that the patient is having IBD. 
However, intestinal biopsy is necessary for definitive diagnosis. Ruling out other 
possible causes for clinical symptoms precedes making the diagnosis of IBD. (Hall, 
German 2005) 
The findings of gastrointestinal endoscopy vary between the patients having 
inflammatory bowel disease, complicating the interpretation of macroscopical findings 
(Jergens et al. 1992). A natural inter-patient variation occurring in all gastrointestinal 
diseases is one of the explanatory reasons causing the poor correlation results 
observed in this thesis. 
5.1.2 Endoscopy and procedure documentation 
In this thesis both endoscopic and histologic findings had to be transformed from 
verbal to numerical form in order to be able to compare the findings. There is no 
uniform system in use in Small Animal Hospital for evaluating the findings of 
endoscopy. To determine the need of a uniform system was one aim for this thesis. 
Systems for this purpose have been proposed (Allenspach et al. 2007, García-Sancho et 
al. 2007, Washabau et al. 2010). The positive outcome of using a uniform reporting 
method is the comparability of findings independent of the veterinarian performing 
the procedure (Washabau et al. 2010). 
In the patient data used in this thesis, the endoscopists had written a free-form 
procedure description for each patient. There had been multiple veterinarians 
performing the procedures during the years 2007-2010. Each veterinarian had their 
own way of describing subjective findings and there were as many ways of describing 
mucosal changes as there were veterinarians doing the procedures. As this thesis was 
made retrospectively, plenty of data had to be excluded as it was too inconclusive to 
evaluate, or the amount of information provided was minimal. The share of 
inconclusive observations was 16.3% in the stomach, 13.1% in the duodenum and 
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18.8% in the colon. The rather big per cents of left-out-cases prove that a specific, 
standardized system for evaluating endoscopic findings should be put into operation. 
A recent report by Washabau et al. (2010) has proposed that clinicians performing 
gastrointestinal endoscopy should routinely use standard report forms. The aim would 
not only be to document what was achieved during the procedure, but also to ensure 
complete and reliable endoscopic examinations.   Universal usage of one system would 
enhance the ability of clinicians and specialists to meaningfully consult on cases and 
critically evaluate studies. (Washabau et al. 2010) 
5.1.3 Biopsy samples 
Performing an endoscopic procedure is the easiest way of collecting biopsy samples 
from the intestine (Hall, German 2005). Taking the samples with flexible endoscope 
has several advantages: (1) The macroscopic change can be seen via the endoscope 
and the samples can be taken directly from those mucosal changes. (2) Endoscopy 
allows collecting multiple biopsy samples, which is important as some diseases have a 
multifocal distribution (3) In some cases, macroscopical change is a strong predictor of 
the underlying disease and biopsies are not necessary for making the diagnosis. (e.g.  
ulceration, erosion, lymphangiectasia). (4) Endoscopic procedure has a minimal risk for 
perforating the intestine and causing septic peritonitis compared to the surgical 
procedures. And finally, (5) Endoscopic procedures are quicker, less stressful, less 
invasive and possibly cheaper than surgery. (Washabau et al. 2010)  
However, the endoscopic procedure has its limitations as the biopsy samples obtained 
by biopsy forceps are often superficial (Hall, German 2005, Washabau et al. 2010). 
Reaching the distal intestines is also burdensome and in some cases, impossible. 
Endoscopy may not benefit all patients having enteropathies, so whether to use this 
method, or use other tools of diagnostics, demands good knowledge from the treating 
veterinarian. (Washabau et al. 2010) If the endoscopy offers no diagnostic help, more 
invasive techniques, such as exploratory laparotomy and full-thickness biopsies, should 
be considered (Hall, German 2005). 
The quality of endoscopically acquired tissue specimens vary, possibly due to the 
differences in experience of individuals collecting biopsy specimens (Willard et al. 
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2001). It has been proposed that the histopathologic evaluation of canine intestinal 
biopsies strongly depends of the quality of the biopsy (Willard et al. 2002). The results 
of this thesis indicate that the differences in experience of veterinarians performing 
the endoscopic procedures and collecting tissue samples may have had an effect to the 
final correlation results. The quality of tissue samples has a profound effect on 
sensitivity for identifying certain lesions (Willard et al. 2008). Therefore it is crucial that 
endoscopists are trained to obtain the highest quality tissue samples possible and they 
understand the importance of tissue processing (Willard et al. 2008). 
In a recent study 2126 endoscopically obtained tissue samples were examined and 
graded for their quality as “adequate”, “marginal” and “inadequate”. About 11% of the 
tissue samples were qualified as “inadequate” for making a definitive diagnosis and 
30% as “marginal”. All the biopsies were taken at institutions in which acknowledged 
experts in endoscopy practice and teach endoscopy. (Willard et al. 2008) This result 
underlines the fact that even though the personnel is highly qualified to perform 
endoscopic procedures, this does not remove the possibility of inadequate quality 
tissue specimens. As poor quality tissue specimens are difficult to evaluate 
histologically (Jergens, Moore 1999, Willard et al. 2001, Day et al. 2008, Washabau et 
al. 2010), this could result to misjudgment of the findings and reduced correlation 
between the severity of endoscopic and histological findings. 
It has been stated that at least 8 tissue specimens from each patient should be sent to 
the histopathological examination in order to receive adequate results from duodenal 
biopsies (Willard et al. 2001). The number of tissue specimens necessary for making a 
definitive diagnosis has been, however, questioned by Willard et al. (2008). The 
current recommendation is that six adequate duodenal samples should be sufficient, 
unless there are crypt lesions, which require up to 13 samples. If the quality of tissue 
samples is not ideal, numbers rise again, being 10-15 and 20, respectively. Inadequate 
samples reduce dramatically the possibility of finding particular gastric and duodenal 
lesions. (Willard et al. 2008). The amount of tissue specimens taken from each patient 
was not in the main focus of this thesis, and therefore this fact is unknown.  
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5.1.4 Histology 
Histological examination of mucosal biopsy specimen is necessary for making the 
diagnosis of inflammatory bowel disease (Jergens 2004). However, no uniform and 
objective morphologic criteria have been established. There are crucial factors 
complicating the interpretation of histologic results. The first one is the variability of 
biopsy interpretation between pathologists. The second one is the inadequate 
specimen size and quality. The third ones are artifacts developed while processing the 
specimens, and the fourth the lack of a consensus of the normal histology in canine GI-
tract. (Jergens, Moore 1999, Willard et al. 2001, Day et al. 2008, Washabau et al. 2010) 
As there had been multiple pathologists evaluating the tissue specimens in this thesis, 
all of these explanations for complicating the interpretation of histologic results should 
be taken into account when trying to understand the various reasons for the poor 
correlation results between the findings from stomach and duodenum.  
Recently the aim has been to develop a consensus on the normal histology of the GI 
tract (Day et al. 2008, Washabau et al. 2010). The normal histology is affected by 
several variables, for example the age, dietary history and medication used in the past, 
and it is therefore the subject of remarkable controversy. The lack of consensus of 
normal histology hinders the development of set of histopathological standards for the 
nature and severity of mucosal inflammatory and associated morphological changes. 
(Washabau et al. 2010) 
The credibility of current histological grading systems is arguable. For example 
Schreiner et al. (2008) did not find statistically significant difference among histologic 
grading, total number of cells in the lamina propria, and T-cell numbers in biopsies 
before and after treatment. Therefore currently used histopathologic grading scores, 
total numbers of cells, and numbers of CD3-positive cells do not correlate with clinical 
response to therapy. (Schreiner et al. 2008) 
A recently published study by Willard et al. (2010) claimed that agreement on 
assessment between pathologists is poor in general. Poor agreement has been 
attributable to differences in processing and staining of slides. These findings have 
potentially important implications for decreasing interpathologist variability when 
 23 
 
looking at the same histopathology slide and therefore processing and staining should 
be standardized between laboratories. (Willard et al. 2010) 
In this thesis all the histopathological biopsies obtained from the patients had been 
processed and evaluated in the same place, Unit of Pathology and Parasitology. Since 
2008, the personnel in the Unit of Pathology and Parasitology has been using a 
standardized method for examining tissue samples proposed by Day et al. (2008). The 
statement proposes that the degree of the severity is always reported when evaluating 
tissue samples. Therefore it was relatively unequivocal to grade the histological 
findings into numerical form. The exact share of inconclusive histologic observations is 
unknown, but the share was low, especially compared to inconclusive endoscopic 
observations. The aim of this thesis was not to focus on the quality of histological 
reporting, but to survey the need of uniform reporting method for endoscopic 
procedures. 
5.2 Processing the patient data 
The results of this thesis only represent the patients of Small Animal Hospital and they 
are not representative for all dogs going through an endoscopic procedure and 
histological tissue examination in Finland. There were 83 different breeds in the final 
sample and not a single breed was overrepresented. The most common breed in the 
data was the Collie (9%), including both Smooth and Rough Collies. If the breed 
concept had been divided into those two different hair types, the difference to the 
following common breeds would have been smaller or non-existent. The other 
common breeds were Mixed-breed (6.8%), German Shepherd (5.6%) and Golden 
Retriever (5.6%). The dogs selected for this thesis were young (median age 4.2 years) 
and there were slightly more male dogs (54.8%) than females (45.2%).  
The basis of grading endoscopic and histologic findings was that each finding received 
a grade corresponding with the severity.  When observing the means (Table 4), 
histological findings have received higher grades in stomach and duodenum compared 
to the grades of endoscopic findings. In colon the endoscopists have described the 
findings slightly more severe than they have been according to histologic results. In 
colon the findings have overall been more severe than in other parts of the GI-tract. 
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That might be explained by the fact that colonoscopy is more difficult and 
cumbersome to perform than gastroscopy/gastroduodenoscopy. Veterinarians and 
owners of the patients might wait until the symptoms are obvious before proceeding 
to colonoscopy. 
5.3 Relationship between the clinical findings and histopathological changes 
The main interest in this thesis lies on researching the correlation between the severity 
of endoscopic and histological findings. An answer was wanted for the following 
questions: How reliable diagnosis can be made and how truthful prognosis given using 
endoscopy? Can endoscopy alone be reliable method enough for making a diagnosis? 
Is there a correlation between the severity of endoscopic findings and histological 
results? 
The relationship between histopathological changes and clinical findings has been 
nonexistent or equivocal in several studies. One study showed that total lymphocyte 
number in the duodenal mucosa in canine patients having IBD did not change after 
successful cyclosporine treatment (Allenspach et al. 2006). Another study failed to 
show a correlation between the efficacy of therapy and severity of histological findings 
(Munster, Horauf & Bilzer 2006). The results of this thesis are similar with the results of 
previous studies. The relationship between macroscopic and microscopic findings was 
poor in stomach and duodenum, correlations being only 0.33 and 0.31, respectively. 
This indicates that the severity of the changes in the stomach and duodenum is rarely 
seen the same way through an endoscope and microscope. The best correlation was 
seen between endoscopic and histological findings in colon, value being surprisingly 
high 0.72. The results of this thesis indicate that the endoscopist could give a prognosis 
based on the macroscopic changes seen in the colon, and that would often correlate 
well with the histological results. 
Appendix 2 shows the correlation coefficient of used variables in three-dimensional 
format and sheds light on the obtained results. For example correlation coefficient 
between endoscopic and histological findings from colon seems to be high for three 
main reasons: (1) there are only 24 observations, (2) there have been four cases (17% 
of the observations) where both the macroscopic and microscopic diagnose have been 
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a benign or malign neoplasia (=grade 5) and finally (3) coefficient of determination is 
52%. When observing the correlation coefficient between endoscopic and histological 
findings of duodenum and stomach, results are less significant. Stomach and 
duodenum have 119 and 120 observations, respectively. Five-fold number of 
observations concentrated between grades 1 and 3 hinders the statistical significance 
of the obtained results. However, the results from endoscopic and histological findings 
from stomach show a clear disconnection between these two research methods: 
endoscopic findings are concentrated between grades 1 and 2 whereas histological 
findings are spread more widely, between 1 and 4. 
There are several possible explanations to the poor association between the 
histopathological findings and clinical signs of the patient reported in the literature. 
Willard et al. (2010) have reported that there might be no association at all as 
functional changes are not always associated with histologic changes. The lack of 
normal reference ranges for most grading criteria has also introduced subjectivity into 
the pathologist’s assessment of tissue findings. In addition rapid healing of the 
intestine might cause false negative results when reviewing biopsies of animals with 
intermittent disease, or the lesions in diseased mucosa might be multifocal and 
difficult to detect in small numbers of samples. And finally, there might be substantial 
variation in the experience and bias of pathologists interpreting the tissue samples. 
(Willard et al. 2010) 
Another study has also mentioned few hypotheses for noticing an improvement in 
endoscopic findings in follow-up patients while histopathologic lesions persisted 
(García-Sancho et al. 2007). First, improved care on the part of the owners may 
contribute to reducing the macroscopic lesions observed during the initial endoscopic 
examinations. This improved care may, for example, be the change of the diet. Second, 
the changes that appear during a chronic inflammatory process may persist for long 
periods of time. Therefore the interval between biopsies should not be too short. 
Third, the inflammatory process observed after treatment may not be an active, but 
rather a latent process. The liberation of mediators of inflammation may decrease 
substantially in intensity. In this way, mucosal inflammation could remain dormant, 
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awaiting a stimulus to manifest itself once again, with subsequent clinical 
reappearance of disease. (García-Sancho et al. 2007) 
In addition to the reasons already mentioned for the low correlation values, there are 
some more possible causes affecting particularly this thesis. The used modified grading 
system proposed by Allenspach et al. (2007) may have had an impact to final results. 
Modifying was done in order to get as much data analyzed as possible. This has 
resulted in the final share of inconclusive endoscopic observations being lower than it 
would have been if using the original grading method or a grading method proposed 
by someone else. The modified grading method ended up being rather complicated 
system and it includes plenty of very detailed aspects. This, most likely, rules out the 
possibility that someone else could use the grading method in the future.  
There were some histologic findings in the data reported as mild-moderate or 
moderate-severe. In these cases the grading was made corresponding to the milder 
change. This contradicts the basis of grading endoscopic findings. However, the 
amount of such histologic findings was low, so the effect of this matter to the results is 
most likely minimal.  
The correlation results achieved in this thesis are statistically significant at 1% level 
measured with one-sided student´s t-test. However, there are few explanations for the 
low p-values. First of all, the samples in question are paired, not independent. This 
ends up increasing the statistical power simply because the random between-patient 
variation has been eliminated. Secondly, observation values were whole numbers and 
limited from 1 to 5. The test's power is influenced by the size of the effect being 
measured. Finally, the sample size was limited. Especially the correlation between the 
severity of endoscopic and histological findings in colon was influenced by the 
previously mentioned factors. 
To overcome the shortages of student´s t-test and its p-value, coefficient of 
determination was added as a controlling variable to this thesis as it provides 
additional information about the reliability of the obtained results. Coefficient of 
determination (R2) gets values between 0 and 1.0, and is used to describe how well a 
regression line fits a set of data. R2 value of 1.0 indicates that the regression line 
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perfectly fits the data. (Gustafsson 2011) The values achieved in this thesis were 0.11, 
0.10 and 0.52 for the correlation between the findings from stomach, duodenum and 
colon, respectively.  
Jergens et al. (2003a) have reported that they found changes in the intestinal mucosa 
in only 52% of the patients suffering from inflammatory bowel disease. The results of 
this thesis concur with previously published results, as a poor correlation between the 
severity of findings from stomach and duodenum was observed. Therefore the 
endoscopist should wait the histologic results before giving a diagnosis or prognosis for 
a patient having chronic gastrointestinal disease. Giving a prognosis from the basis of 
histological changes is not desirable either, as few studies have failed to prove an 
association between severity of histological changes and long-term outcome 
(Allenspach et al. 2007, García-Sancho et al. 2007). In summary, the evidence currently 
available has not shown a strong association between clinical findings and 
histopathologic lesions in dogs having IBD. The endoscopic procedure and biopsies are 
both necessary for making the diagnosis of IBD, but cannot be used by themselves to 
establish a prognosis in IBD patients. (Washabau et al. 2010) 
The use of more standardized research frame might have affected the results of this 
thesis. Now there were multiple veterinarians performing endoscopies, multiple 
pathologists examining tissue samples and free-form endoscopy procedure 
descriptions. An unambiguous form for evaluating the endoscopic findings should be 
taken into use in the Small Animal Hospital as this would standardize the method of 
reporting and allow better comparison between the results.  It would be interesting to 
see whether there would be difference in results if a standardized reporting method 
was taken in use when making endoscopic procedures, and a study similar to this was 
repeated. Regardless of this, it is obvious that more research is needed to solve the 
problem of poor correlation between the severity of endoscopic and histologic findings 
in the canine gastrointestinal tract. 
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8 APPENDICES 
8.1 APPENDIX 1: Grading of the endoscopic findings 
Table 6 The general assessment of endoscopic findings was made according to the most severe change 
reported. In case of multiple changes in a specific area of the GI tract, the most severe finding has been 
used for grading. The grading of endoscopic findings for statistical analysis was blinded to the histologic 
findings and based on a modified grading system proposed by Allenspach et al. (2007). Following grades 
were used to assess endoscopic findings in the stomach, in the upper small intestine (duodenum/upper 
jejunum) and in the colon. A certain grade was given if the endoscopic procedure description contained 
either some type of lesion or mucosal finding mentioned below or the degree of severity was 
mentioned.  
 
0= No data available
1= Macroscopically unremarkable mucosa
2= Mild changes
3= Moderate changes
4= Severe changes
5= Masses
• If mentioned as normal by the examiner, or no special record made of part(s) of the GI tract examined in 
the endoscopic procedure
• Data not found or not available, inconclusive endoscopic reporting
• Hyperemia or erythema, reddening of the mucosa
• Edema of any stage
• Mucosal lesions; whether being single or multiple incl. erosions, granularity, craters, spotlike red areas, 
bumpy mucosa, mild irregularity, bloodshot lesions and follicular lesions
• Old mucosal lesions incl. old ulcers, scars
• Slightly thickened and/or fragile mucosa
• Singly existing lymphangiectasia or findings “resembling” lymphangiectasia
• Inflammation
• Any bleeding lesion still not considered as an ulcer and minor spontaneous bleeding
• Marked mucosal irregularities without any other abnormality
• Barret esophagus
• Moderately thickened and/or fragile mucosa either bleeding easily or with white speckling on the surface
• Cobbelstone-like or moderately irregular mucosa without any other abnormality
• Mucosal atrophy
• Lymphangiectasia in multiple areas or as multiple changes
• Unstoppable bleeding
• Single/multiple ulcus
• Severe mucosal lesions existing massively and with other abnormalities
• Tear/deep erosion extending at least to submucosa
• Severely thickened mucosa and/or cobblestone-like mucosa and/or severely irregular mucosa with other 
abnormalities
• Very fragile mucosa, bleeds easily with visible ulcers or cobblestone-like appearance
• Massive lymphangiectasia
• Benign or malign neoplasia
• Masses
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8.2 APPENDIX 2: The distribution of observations used for measuring the 
correlations in 3D diagrams. 
Figure 1, Figure 2, Figure 3 The distribution of observations used for measuring the correlation between 
the severity of endoscopic and histologic findings in the canine stomach, duodenum and colon in 3D 
diagrams. Y-axis shows the number of observations. In x-axis there are the grades given for a certain 
histological finding. In z-axis are the grades given for the corresponding endoscopic finding. Black 
columns equal the amount of observations where the endoscopic and histologic grades have been the 
same. The shade of gray gets lighter the more the grades differ from each other.  
 
 
 
 
Figure 2 Duodenum 
The correlation analysis 
consists of 120 observations. 
Correlation is 0.31 and R
2
 
0.10. There are no 
observations receiving grade 
5 from both diagnostic 
methods, and there´s only 
one observation with a grade 
4 from both methods. Most 
of the findings are 
concentrated around gradings 
1, 2 and 3.  All of the above 
mentioned factors decrease 
correlation coefficient of the 
variables.  
Figure 1 Stomach 
The correlation analysis 
consists of 119 observations. 
Correlation is 0.33 and R
2
 
0.11. The grading of the 
endoscopic findings is 
concentrated between grades 
1 and 2 whereas the actual 
severity of the findings is 
almost normally distributed 
between 1 and 4. This 
highlights the importance of 
developing a standardized 
documentation methodology 
for endoscopic findings. 
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Figure 3 Colon 
The correlation analysis 
consists of 24 observations. 
Correlation is 0.72 and R
2
 
0.52. The high number of 
findings with a grading of 5 
and a low number of 
observations decrease the 
statistical significance of 
the results.   
